The regulation of pituitary-gonadal function by the central ner vous system has been the sub ject of many studies , most of which deal with the hypothalamus.
Recently several studies have been developed on the effect of the activity of the amygdala upon ovulation and the ovarian progesterone output1 , 2, 3, 4, 5, 6 ) . Yet the effect of electrical stimulation of the hippocampus upon the inducement of ovulation remains to be investigated . Furthermore, there have been no reports, to our knowledge , on the mechanisms controlling biosynthesis of steroid hormones in the ovary and on the relation between their s ynthesis and release.
Such mechanisms need to be understood because seesaw relationship of the electrical activity was observed between the amygdala and the hippocampus during estrus, ovulation and pregnancy in our previous expe riments. For example, the EEG activity of the hippocampus decreased during est rus and after copulation-induced ovulation while the EEG activity of the amygdala showed gradual increase with the advance of estrus , and decrease after copulation-induced ovulation7,8) . Because of these differences authors may speculate that the hippocampus contributes to the regulation mecha nism affecting the gonadotrophin secretion of the adenohypophysis through the hypothalamus in a different manner from the amygdala . The purpose of the present experiment is twofold. The first goal is to elucidate the different influences of electrical stimulation of critical areas in the limbic system upo n the progesterone and estrogen formation in the ovary and ovarian progesterone output of the rabbit.
This will be accomplished through observations upon the incorporation of radioactivity into progesterone and estrogen by the ovarian homogenates in vitro with (1-14C) acetate . The second goal will be to confirm the existence of a positive feedback control loop between the Prior to the lesion experiments, the subject was primed with estrogen in the same manner as in the stimulation experiments, which consisted of 2 subcutaneous injection of 0.1 mg estradiol benzoate in oil on consecutive day, and then the formation of (14C)-incorporated progesterone and estrogen labelling from (1-14C) acetate by the ovarian homogenates, and the ovarian progesterone output were measured on the third day. Large hemorrhagic follicles were found to be induced by electrical stimulation of the dorsal hippocampus after the bilateral lesioning of the stria terminalis as already mentioned in the first part of this study.
In these cases, the progesterone labelling from (1-14C) acetate by the ovarian homogenates and the ovarian progesterone output considerably increased, while labelled estrogen showed almost no increase. In consequence, the E/P ratio markedly declined.
This fact may imply that the effects of hippocampal stimulation upon the progesterone formation in the ovary still remain to a good extent after the lesioning of the stria terminalis ; and such effects are reflected upon the ovary by a pathway different from the stria terminalis.
In rabbits with lesions of the fornix, the amount of progesterone and estrogen labelling from (1-14) acetate by the ovarian homogenates following electrical stimulation of the dorsal hippocampus were lowered in amount compared to the control. The ovarian progesterone output decreased.
These facts show that the facilitatory effects of hippocampal stimulation upon the ovarian progesterone and estrogen formation are blocked by bilateral lesions of the dorsal fornix.
This might be considered as a proof that such effects are exerted upon the ovary through the fornix.
It is also implied that the hippocampus plays a major role in the production of steroid hormones in the ovary, but this mechanism needs to be further investigated.
After the arcuate nucleus was lesioned, electrical stimulation of the dorsal hippocampus exerted no effective influences upon the progesterone and estrogen formation in the ovary and ovarian progesterone output. This fact suggests that the effects of hippocampal stimulation upon the ovary are produced through the arcuate nucleus. On the other hand the destruction of the dorsal fornix alone, without stimulating the hippocampus, was found to decrease the formation of (14C)-incorporated progesterone and (14C)-incorporated estrogen labelling from (1-14C), acetate by the ovarian homogenates, and ovarian progesterone output compared to the intact cases. The destruction of the stria terminalis had no such decreasing effect when the hippocampus was not stimulated. These results were summarized in TABLE 6.
Though it is beyond the limits of the present data, it might be postulated that marked differences in the E/P ratio between cases with bilateral lesions LIMBIC SYSTEM AND OVARIAN PROGESTERONE AND ESTROGEN 267 in the fornix and in the stria terminalis are due to the lowered activity of the hippocampus caused by blocking of the afferent impulses passing through_ the fornix.
The above observation on the effects of electrical stimulation and of localized lesions in the brain upon the formation of (14C)-incorporated progesterone and estrogen from (1-14C) acetate in the ovary was made on a basis of statistical testification (t-test) as shown in Consequently, the inducement of ovulation by electrical stimulation of the hippocampus, amygdala and the arcuate nucleus and the subsequent increased biosynthesis of progesterone in the ovary might suggest that excitation of appropriate sites within the brain increases LH-release from the adenohypophysis. This is in accord with the findings of SAWYER et al. 6, 26) who investigated the relation between the electrical stimulation of amygdala, coital stimuli, and the biological activity of LH.
On the basis of these facts, it may perhaps be accepted that gonadotrophin-release from adenohypophysis varies with different stimulation sites within the brain and that the hippocampus is regulating the discharge of the ovulating hormone from the anterior hypophysis via the hypothalamus as a higher center.
DISCUSSION
According to the experiments by KAWAKAMI et al. 27, 28) , there was a seesaw relationship of EEG activity between the amygdala and the hippocampus throughout the whole period of the sexual cycle. Namely, the activity of the hippocampus decreased at the stage of estrogen dominance over progesterone (estrous stage) and increased at the stage of progesterone dominance over estrogen (post-coital stage and pregnancy), while the excitability of the amygdala increased at the estrous stage and decreased at the post-coital and 
